 (Fig. 1A) 
. However, the commonly used procedures may still allow the generation of proteins with deletions or truncations with residual function (3, 4) or exhibit transdominant activity (5) . We therefore set out to explore methods allowing the deletion of entire, even very long genes.
Deletions of up to about 20 kb have been reported, but we were unable to delete a 200-kb segment of the amyloid precursor protein (APP) gene using the classical gene targeting procedure. We therefore developed a strategy based on the P1 site-specific recombination system (6) . P1 Cre recombinase causes efficient recombination between two specific 34-bp sites called loxP (7) and has been used in the recombination of genomes of yeast (8) , cultured mouse cells (9) , mice (10) , and plants (11) .
We inserted loxP sites into the 5' and 3' proximal regions of the APP (Fig. 1A) for the upstream insertion, pNEOUM-SLOX(-)TKDT, consists of the neomycin resistance gene (NEO) controlled by the phosphoglycerol kinase promoter (12) , the so-called "upstream mouse sequence" (UMS) that purportedly mediates transcription termination (13) , the 34-bp loxP sequence (7) , the herpes simplex virus type I thymidine kinase (TK) gene cassette (14) , a TK promoter/diphtheria toxin (DT) cassette (15) (19, 20 G418 (400 ,tg/ml) and hygromycin (100 ALg/ml), 432 colonies were picked and screened by PCR for homologous recombination at the downstream site using primers P3 (5'-CGAGATCAGCAGCCTCTGTTCCACA) and P4 (5'-TCGATTCCTGCAAACCCTTGGG) (Fig. 1D) Fig. 2A (lanes 3 and 4) .
Each of the 4 NEO-loxP/HYGRO-loxP clones was electroporated with 20 Atg of uncleaved Cre expression plasmid pBS185 (21) . Cells were seeded into five 9-cm dishes and grown for 2 days in ES medium with G418 and hygromycin. Cells from one dish were split into three dishes and after 24 0.2 ,tM) . Clone E14.1-N21.5-H15.9 gave about 100 colonies but the other 3 clones none (Table 1, Exps. 5-8). PCR using primers P5 (5'-TGCTCCTGAAGTCCAC-AATTCACAGTCC) and P6 (5'-CGAGACTAGTGAGAC-GTGCTACTTCCATTT) (Fig. 1D) and Southern blot analysis of KpnI-BamHI-cleaved DNA, using probes B and C (Fig. 1B), showed that all 34 FIAU-resistant colonies examined had recombined at the loxP sites, as depicted for 3 of them in Fig. 2A  (lanes 5-7) .
In the case of strategy II, (23, 24) and screened 816 G418-resistant colonies by PCR, using primers P1 and P2 (Fig. 1D) Fig. 2A (lanes 5-7) . Those (Fig. 1B) , gave a single band corresponding to a fragment of about 390 kb, whereas DNA from Cre-recombined clones E14.1-N21.5-H15.9-C3.9 and E14.1-N21.6-HC11-12 (from strategy II; Table 1 (4) . It will be of interest to compare the phenotype of mice homozygous for the APP deletion described in this paper with that of the animals described previously.
Cre recombinase technology may be used to delete a gene entirely; however, a resulting phenotype need not necessarily result from the deletion of the cognate coding sequence, because distinct genes may overlap on opposite DNA strands (27) , deleted introns may contain independent genes (28) (30) reported the generation of deletions of as much as 3-4 centimorgans as well as chromosome rearrangements using Cre-mediated recombination.
